SECTION 1

AVIATION WEATHER: TAKING A L EADERSHIP ROLE

THE FEDERAL AVIATION ADMINISTRATION IS RESPONSIBLE FOR PROVIDING NATIONAL AND

| NTERNATIONAL

LEADERSHIP IN THE OPTIMIZATION OF WEATHER SYSTEMS AND SERVICES. THIS LEADERSHIP M ANIFESTS

ITSELF THROUGH THE M ANAGEMENT OF A SAFE AND EFFICIENT NATIONAL AIRSPACE SYSTEM AND THE

ENCOURAGEMENT OF CONSENSUS AND COOPERATION BETWEEN GOVERNMENT AGENCIES, PRIVATE

WEATHER SERVICES, RESEARCH ORGANIZATIONS , AND AVIATION WEATHER USERS GROUPS.

| NTRODUCTION ACTIONS AND ACHIEVEMENTS

Weather is a leading cause of many gitln 1994, the FAA requested a review (¢
craft accidents and a contributing factor|iraviation weather services from Nation:
many others. According to a report pup Research Council (NRC). The Coung
lished by the Aircraft Owners and Pilofsprovided the results of their review in
Association  (AOPA) Air  Safety] 1995 report entitled!Aviation Weather
Foundation, 5,894  weather-relat¢cServices - A Call for Federal Leadershi
General Aviation accidents occurrgdand Action.” Based on this report, the
(roughly 27 percent of all accidents) fromFAA took several actions.

1982 to 1993. These accidents resulte
1,750 fatalities with an estimated anngya Establishment of Aviation Weather
cost of $784 million. Focal Point and Directorate

Recent accident data from the NationaThe FAA Administrator elevated the
Transportation Safety Board (NTSB) cgr-importance of weather to the FAA by
roborate the findings of the Air Safefy appointing the Associate Administrator fg
Foundation and further identify weather p:Air Traffic Services (ATS-1) as the foc
a major contributor to air-carrier accj- point for the agency’s aviation weatha
dents. In addition to accidents, weathef iservices. This appointment increases
the main reason for transportation delay:visibility of weather programs to highe
causing about 65percent of all commerdielevels of FAA management. In addition
aircraft delays in the United Statesthe FAA created the Aviation Weathe
Therefore, weather remains a critical fgc Directorate within Air Traffic Services to
tor affecting the National Airspace Systenfocus on policy making, planning, coordi
(NAS) and presents many challenges fcnation, standards, evaluation of produd
the Federal Aviation Administration and services, requirements, and develg
(FAA). ment of investment strategies for aviatig
weather services. Previously, sever
:organizations within the FAA carried ou
these responsibilities.

United States public laws and regulatio
governing aviation require the FAA t
ensure the safe and efficient conduct of
commerce within the NAS. Because p'The New Aviation Weather Directorate’
weather’'s importance in the successfLgoals (right box) outlines the responsibil
execution of that mission, the FAA is tak-ties and changes stated above.

ing a leadership role in aviation weath
concerns. In order to fulfill its leadership role in avi-
ation weather, the FAA needed more th{
This article outlines the FAA's actions arjdorganizational changes and a new dire
accomplishments for bringing improvegdtorate. Its response was to develop lon
aviation weather services to NAS users|-term guidance and external relationshi
from the newest student pilot to the exgeto meet its mission.

rienced operator of sophisticated, hi

Directorate will:

e Serve as the federal government's fi
point for determining, developing, an
understanding aviation weather needs

Congress), industry customers (airlin
and aviation organizations), internatio

Aviation Organization and World
Meteorological Organization),
and other FAA offices.

 Establish, monitor, and maintain
standards of performance and metrics

reports and non-federal automated

FAA's aviation weather infrastructure

acquisition and Integrated Program

Team (IPT) support, and life-cycle

management of all aviation weathe
systems in the FAA.

performance commercial aircraft.
This article was prepared by the FAA's Aviation Weather Policy Division (ARW-100) Staff.
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K The new Aviation Weather \

requirements of all civil users of the NAS.
This is accomplished through a strong
program of internal and external liaison
and coordination with other government
agencies, external stakeholders (such as

bodies (such as the International Civil

aviation weather services. This includes
training and certification requirements
and standards for aviation weather service
personnel as well as for information/data
sources, e.g., limited aviation weather

aviation weather observing systems.
* Develop a comprehensive long-range
plan and a financial database for the

This includes requirements management,
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AVIATION WEATHER: TAKING A LEADERSHIP ROLE

L EADERSHIP ROLE DEFINED try. An important aspect of aviatio(r vide the bulk of FIS data-link services
In September of 1997, the AR wgather service is interagency supp .rwwhll_e the government _supplles |n-_k|nd
Administrator signed aAviati'onWeather with an emphasis on the r_elatpnshpassstan(_:e, _such as radio frequencies for
Policy Satement that acknowledges t Ebetvv.een t_heEA and NWS. This unique communications.
importance of aviation weather to t erelathnshlp ha; ev_olved from earlier eqn
NAS. In addition, this policy stateme tgressmnal legislation. Th_e 1995 NRC . . o
established the AA’s leadership in pro report found_ that‘fDeveIopln_g a commor| The installation and commissioning of
viding the required weather products unde_rstandmg of aviation weatherAutomat_ed Su_rfape Ob_servmg _Systems
services 1o the civil aviation communi requ!rements betwgen thédAand NOAA (ASOS) is continuing rapidly an.d is based
To guide this dort, the BA led an inter (Natl_onal _Oceanlc and Atmospheric| on guidance developed early in _the pro
agency group t,hrough the fak of Admlr!l_stratlc_)n - paenF agency qf NWS) is gram. In Noyember of 1994, senior man
Federal Coor(’jinator for Meteorolo yth(? qr|t|cal first step in assessing cept agement dfc_:lals from. the RA and th_e
(OFCM), to develop a 10-year Nation If':IVIatIOI’l weather sefices _and planning NWS_ m_et with ex_ec_utlves fro_m 14 nation
Aviation’Weather Programtéategic Plan improvements.” This fmt_jlng supported al aviation assomgtlons to_d|scuss surface
centered on the following guidelines t a}the repors reco_mment_datlon_ that Fhé\,ﬁ weather ob§ervat|on servicesThe out
will: take a leadership role in defln_lng its usefscome of this was an agreeme_nt _for the
: requirements for meteorological servige:government to work together with indus
and communicating them to the NWS. [Irtry to define service standards for surface
¢ PROVIDE IMPROVED AVIATION response, theAA completed an initiativg observations.As a result, a government
to gather its requirements and will dedqu and industry team assessed the needs for
ment them in an annual requirements leftesurface observations at the Naterdir
from the Secretary dfransportation to the ports. Their efort resulted in an agree
* ENHANCE THE ABILITY OF DECISION Secretary of Commerce. ment to implement a fotlevel service
MAKERS TO USE THE NEW INFORMA TION standard forASOS sites. These service
With regard to the private-sectothe [ standards were published in the Federal
Administrator issued a policy statemgn'Register and were implemented in July of
defining an overall strategy for the imple 1996. To provide the appropriate observa

FORGING THE REQUIRED mentation of a Flight Information Servigetional service, the &A uses automated
INSTITUTIONAL ARRANGEMENTS (FIS) data-link capability in the NAS. systems, human observers, or a mix of the
This strategy represents a unique and ¢ctwo. The box below describes the four
laborative model between the public ahdevels of service.
private sector — allowing industry to pro

SPECIFIC ACCOMPLISHMENTS

WEATHER INFORMA TION

e FACILIT ATE IMPROVEMENTS BY

* DIRECT AND USE RESEARCH RELATED
TO AVIATION WEATHER

LeveL D Service is provided by a standard, stand-alone
The subsequent strategic plan, prepared Automated Weather Observing System (AVOS) or an
the NationalAviation Weather Program Automated Surface Observing System (ASOS). In the futey;

Council and published iApril of 1997, as many as 600 airpas worldwide may have Level D service.
addresses issues related to key prioritied

the federal agencies, describes the ove LeveL C Service includes theASOS/ANQOS, plus augmentation
investment strategies for the future mix by control tower personnel. When in operation and observed,

aviation weather services and produc tower personnel will add to the eport: thunderstorms, tornadoes,

and addresses the roles and responsil hail, tower visibility , volcanic ash, and virga.

ties of public and private sectors in avi Level C service covers about 250 airpas.

tion weather
LeveL B Service includes all of the weathemparameters in Level C

Following the publication of the plan service plus RunwayVisual Range (R/R), and the following,

work began on the Nationaviation when observed: feezing drizzle versus feezing rain, ice pellets,

Weather Initiatives, to be published i show depth and snow inceasing rapidly remarks,

1998. This document focuses on eight-se thunderstorm and lightning location remarks, and remarks

vice areas and establishes a set of it for observed significant weathemnot at the station.

tives centered around elements of t Level B service covers about 57 airpads.

strategic plan.
LeveL A SErvice includes all of the weathemparameters in Level B

As part of defining the roles and respen; service plus 10-minute averaged ¥R for long-line transmission or

bilities of the public and private sector additional visibility incr ements ofuss, 116, and 0 miles.

the FAA worked with both the National Level A service covers about 78 airpds.

Weather Service (NWS) and private indus
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The criteria ranking airports into the for
levels of service is based on airport opgra

e Implementing the Rapid Update
Cycle (RUC) Il at NWS as the

tion, weighed by the incidence of bad operational model inApril of 1998.

weathey distance to the nearest suitaple

alternate airport, and critical airport ch
acteristics. Subsequent reviews of the

vice standards in 1997 and 1998 re
firmed the ranking criteria established
1996. The standards have shown the {l
ibility to adjust appropriately to changes
airport trafic and other critical characteri
tics.

In addition to fieldingASOS, several othe
significant milestones have been aced
plished within the RA and other agencig
to improve aviation weather service
These improvements include:

e The first ever forecast of freezing
precipitation aloft at the NWS
Aviation Weather Center
(AWC) in Kansas City.

e Upgrades toWSR-88D algorithms to
better identify storm cells
and detect hail.

« Initiation of the Water Vapor
Sensing System prgram in
cooperation with the United Pacel
Service (UPS) to install airborne
humidity sensors on six UPS agraft
as a precursorto icing detection
and weatherforecasting.

e Operating a Chicago testbed
to provide ground deicing
decision-making information
to United Airlines, American

The RUC-II pr ovides better

r horizontal and vertical resolution and
seis able to explicitly forecast parameters
af  that adversely impact aviation.

in
bX ¢ The AWC in 1997 established
in  initial operating capability with

D

the Aviation Digital Data Service

(ADDS) component of theAviation

Gridded Forecast System (AGFS).

r

m < Forecasters poduced a 1-hour

s terminal convective product for

s. testing at the Dallas-Fot Worth air -
port. A national scale convective

weather product was available forthe

airlines use during the summerof 1998.

e Automated the integration of radar
and snow gauge data to mvide
guidance products for managing the
use of deicing fluid, holdovertimes,
and departures at the Denver
International, Chicago O’Hare, and
New York LaGuardia airpor ts.

The FAA also has in place a number
acquisition programs aimed at improvi
detection and forecasting hazarddg

made sizable investments in all aspects of
wind shear and microburst detection
research and development, systems acqui
sition, training, and educationThe cor
nerstone of theA&A’s wind shear detection
acquisition programs is th&erminal
Doppler Weather Radar (TDWR). The
FAA is currently installing 45TDWRs at
the major United tates airports with dli
matological characteristics amenable to the
formation of low-level wind shear An
additional 33 airports will be equipped
with less expensive wind shear detection
devices based on Doppler technology
incorporated irAirport Surveillance Radar
(ASR). Finally 110 additional airports in
the country will continue to operate the
existing Low-Level Wind ShearAlert
System (IWAS). A handful of LLWASs
will be enhanced with additional
anemometers, central processors, and taller
masts.

In addition, the RA formed partnerships
with the NWS and the Department of
Defense to implement a network of next-
generation weather radar — tNeeather
Surveillance Radar 1998 Doppler (WSR-
88D). These agencies recently completed
ofr nationwide installation o¥"WSR-88Ds,
ngsignificantly enhancing the capability to
udetect convective activitythunderstorms,

weatherincluding dissemination of weath tornadoes, and other hazardous weather

er products to improve safety

phenomenaAlso, the RA and the NWS
have nearly completed the installation of

Many of these programs deal with windhe AutomatedWeather Observing System

shear and microburst detectiohe pre
grams resulted from NTSB investigatio
and recommendations following a serieq

(AWOS) and its more sophisticated com
npanion system, thélutomated Surface
dDbserving System (ASOS).

fatal air carrier accidents from the |

Airlines, and the City of Chicago.

19705 to the mid 198@. The FRAA has

Copyright - University Corporation foAtmospheric Resarch.

te

The FAA is in the process of implementing
two major programs: théVeather and
Radar Processor (@ARP) and the
Integrated Terminal Weather System
(ITWS). WARP and ITWS are paired to
provide aviation weather processing and
product generation and display capability
to air trafic controllers throughout the
NAS. WARP will be fielded in three
stages with fages 1 and 2 becoming oper
ational in the year 2000.

WARP will provide the CenteMeather
Service Unit (CWSU) meteorologists with

B a meteorological workstation and accom

panying tool setsWARP will also provide
connectivity to the Display System
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Replacement (DSR) (controllersdbmmon
console) and furnish it withVSR-88D
data. WARP Stage 3, which incorporate
future advances, will be operational a
the year 2000. ITWS will integrate wea
er data from automated surface obsery
systems, Doppler weather radand low-
level wind shear alert systems, toget
with NWS data and products, to forec
aviation impact variables, such as conv
tion, visibility, icing, and wind shea
including downbursts. ITWS is expect
to be operational by the year 2003 at thg
airports currently slated to recei
TDWRs.

Finally, the FAA also intends to fully
replace the aging Flight ServicgaSon
Automation System with a state-of-the-
system the  Operational
Supportability Implementation Syste
(OASIS). OASIS will integrate graphig
weather display functions and perfo
flight service data handling tasks. It
scheduled to be fully operational by t

year 2002 at current automated Flighaviation weather R&D budget, which h

Service $ations and 14 remotAlaskan
sites.

Despite the recent improvements and in
vations, opportunities to create better a
tion weather products and services

exist. Aviation weather research a

q
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development (R&D), in coordination with FAA formed an integrated team with rep

NASA and other agencies, is a key elem
of the FAA’s ability to satisfy usergre-
sent and future requirements.

RESEARCH & D EVELOPMENT

Many of the recommendations made
external users during the Natioraliation
Weather Users Forum in 1993 dealt w
improving the quality and content of t
weather products and serviceshe FAA
acknowledged the need for improvem
in these areas and thaA& Administrators
Aviation Weather Policy defines th
agencys commitment'...reseach, devel

opment, and acquisition arfocused on platforms or through technology transf¢
dto private weather service providers syip

products that will impove the safety an
efficiency of the air traffic system.”

In quantitative terms, the safety goal of
FAA AssociateAdministrator for Researc

amdwind shearthat have safety implication

rate by 80 perent by 2007 as compat to
1990-1996 baseline data.”Additionally,
sto address systemfigiency, the goal is tg
efdevelop and demonstrate the capabil
hof new systems to dease the rate o
indelays due to weather by 10 pent by
2002.” If the FAA invests wisely in
nepday’s research to understand present
hathallenges, a stronger system can be |
eavhich will improve the overall quality o
the NAS.
ed
45 the past decade, th& initiated sever
eal major R&D programs to studgevelop,
and implement better weather detect
and prediction capabilityThese program
address a wide range of safety rela
atmospheric phenomena, such as thun
arstorms, turbulence, icing, visibilityand

MThese programs also complement NAS
sresearch in aircraft systems and design
m

iSA major area of concern in recent years
hdeen the downward pressure on tAAS

led to wide fluctuations in funding leve
from one year to the nextAnother prob
lem pointed out in the NRC report h

ianing which has led to a fragment
tithpproach that does not prioritize activit
ndbased on users needs. In response,

eisentatives from the AA, NWS, and the
research laboratories to streamline and
oritize R&D activities.

The direction of the currenAviation
byWeather Research \¥R) program is tg
expand applied research. One objectiv
itho solve operational problems in conc
newith users and to lead the developmen
new and improved algorithms to pred

Another objective is to seek alternativ
efor the implementation of research resy
either through existing AA and NWS

porting aviation. In addition, a limite
amount of basic meteorological researc
hantended to advance the basic understs
h ing of the atmospheric processes that |

and Acquisition is “...through eseach,
identify methods that, when implemen
would reduce the fatal aviation accid

h

ent

to development of hazardous weather
d,

The strategy being used in tA®WR pro
gram is to work in concert with the opera
tional elements of theAA as well as other
tYR&D activities such as NASA Aviation

f Safety Program to better match research
efforts with requirements. In order to fos
ter collaboration between the laboratories
dayd ensure that duplicative fefts are
ittentified and eliminated, the agency
f formed several meteorological product
development teams. Finallyo demon
strate early success and to build support for
the program, the focus has been shifted to
nearterm projects.
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CONCLUSION

fethe FAA has accepted the leadership role
fén aviation weather Internal oganization
al changes have placed more emphasis on
5.weather as a key component of theAF
Amission. Aviation weather is also a cem
ponent of the KA Administratots “Safer
Skies Agenda.” The FAA has chaired
haisteragency groups, established a strategic
vision, and developed supporting initia
hives for a safer and morefiefent NAS.
S

System acquisition programs to enhance
hthe detection, displaynd dissemination of

hdoeen the inadequate focus on R&D plarhazardous weather information are in

pdplace, and R&D in areas critical to aviation
esafety such as in-flight icing and turbu
fle@ce, are producing new products for
eoperational use. The NWS Aviation
Weather Centethe central forecast center
pifior civil aviation users, has already initiat
ed new products for forecasting hazardous
conditions.

Providing aviation weather services is a
e feam effort. The FAA has increased coor
ertlination with the NWS and NASAnd has
otached out to the private sector to build a
cstrong team. It is imperative that thaA

erineteorological events that impact aviatipnmaintain its leadership role and continue to

ebuild on the successes already achieved.
Its
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